08/16/2004 16:18 FAX 9372230724 



DINSMORE & SHOHL DAYTON 



© 008/077 



Official Amendment 

Serial No. - 10/038,274 

Docket No. - UVD 0280 PA / 408 1 5.324 

Amen dments to the Claims 

The following listing of claims will replace all prior versions, and listings, of claims in 
the present application: 

1 . (Currently Amended) A solid corrosion-inhibiting conversion coating formed on_a 
subst rate metal, th e conversion coatirm comprising cobalt, wherein the cobalt is trivalcnt cobalt, 
or to ravalcnt cobalt, or combinations thereof, and a valence stabilizer combined lo form a 
cobail/valenee stabilizer complex within the s olid corrosion-mhi bitino conversion coating, and 
wheicin the cob altA'al encc stabilizer c omplex has a solubility in w ater of b e twe en a bout 5 X 10" 1 
and about 1 X 10 s mole s per liter of cobalt a t about 25°C and a bout 760 Toft, 

2. (Canceled) 

3. (Currently Amended) The conversion coating of claim [{2111 wherein the solubility of the 
cobaltA'alencc stabilizer complex in water is between about 5 X 10" 2 and about 5 X 10" 5 moles 
per liter of cobalt, at about 25°C and about 760 Torr. 

4. (Original) The conversion coating of claim 1 wherein there is on electrostatic barrier 
layer around the cobalt/valence stabilizer complex in aqueous solution. 

5. (Original) The conversion coating of claim 1 wherein the cobaltA'alencc stabilizer 
complex acts as an ion exchange agent towards corrosive ions. 

6. (Original) The conversion coating of claim 1 wherein the con version coating is between 
aboit 25 and about 10,000 nanometers thick. 
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7. (Original) The conversion coaling of claim 6 wherein the conversion coaling is between 
about 100 and about 500 nanometers thick. 

8. (Original) The conversion coaling of claim 1 wherein the conversion coaling has a 
morphology which enhances adhesion of a coaling applied over the conversion coaling. 

9. (Original) The conversion coating of claim I wherein the valence stabilizer is selected 
from an inorganic valence stabilizer and an organic valence stabilizer. 

1 0. (Original) The conversion coating of claim 9 wherein the valence stabilizer is the 
inorganic valence stabilizer selected from molybdates, tungstates, vanadates, niobaics, hmtnlnt.es, 
tcllu/atcs, periodales. iodales, carbonates, antimonulcs, stun nates, tilanatos, zircoiuUcs, hafnatcs, 
bisnnithates, gcrmanates, arsenates, phosphates, borates, aluminates. and silicates, and 
combinations thereof. 

1 1 . (Original) The conversion coating of claim 1 0 wherein the valence slabi!i/,er is the 
inorganic valence stabilizer selected from molybdates, tungslalcs, vanadates, oiohatcs, lantalates, 
lelluratcs, pcriodates, iodalcs. carbonates, antimonates, and stannates, and combinations thereof. 

12. (Original) The conversion coating of claim 10 wherein the cobaWvalencc stabilizer 
comalcx has a central cavity containing a cobalt ion and an additional ion. 

1 3. (Original) The conversion coaling of claim 1 2 wherein the additional ion is B 1 \ AV\ 
Si' 4 , P \ T?\ V + \ V + '\ Cr"\ Cr'\ Mn"\ Mn'\ Mn + \ bV\ Fo \ Co + \ Ni + \ Ni*\ Ni 44 , Cu'l 
Cu \ Zn \ C3a + \ Ue*\ As* 5 , As + \ Zr 1 **, or Co* 4 . 
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1 4. (Currently Amended) The conversion coaling of claim 9 wherein the valence stabilizer is 
the organic valence stabilizer selected from monoamines; diamines; triamines; tetroamincs; 
pentamines; hcxamincs; live- or six-membcred heterocyclic rings containing one to lour nitrogen 
atoms optionally having additional nitrogen, sulfur, or oxygen binding sites; five- or six- 
membered heterocyclic rings containing one or two sulfur atoms and having additional nitrogen 
hinting sites; five- or six-membcred heterocyclic rings containing one or two oxygen atoms and 
having additional nitrogen binding sites; (two- ? three-. Tour-, six-, eight-, or tcn-)membercd 
nitrogen, nitrogen-sulfur, or nitrogen-oxygen macroeyclica; mncrocyclic oligothioketones or 
dilhblenes; dinzencs; thio-, amido-, or imido- derivatives of hypophosphoric, phosphoric, or 
dtphosphoric acids and salts; azo compounds, triazenes, foruwans, azines, hydrazones, or Schiff 
Bases containing at least two azo, iminc, or azine groups; azo compounds, triazenes, forma/ana, 
azines, hydrazines, or Schiff Bases with orlho- (for aryl) or alpha- or beta- (for alkyl) 
subs.ilulion; oximcs; amidines and imido compounds; dithio ligands; amides; amino acids; N- 
(ihio)acyt 7-aminobenzylidenimincs; (thio)hydroxamates; alpha- or orlho- 
amirothio(di)carboxylie acids and salts; (thio)scmicarbazones: (thio)acyl hydrazines; 
(Ihic)carlwoncs; silylaminoalcohols; ihioalkyl amines and imines; hydroxyalkyl imincs; 
(thic)aryl amines and imincs; guanylurcas; guanidinourcas; 2-nitrosophcnols; 2-nitrophenols; 
nitrcsohydroxylamines; 1,3-moiiothiokctoncs; monolhiomalonamides; 2-thioacyIacetamides; 2- 
acyUhioacctamides; dilhiodicarbonic diamides; irithiodiearboxylic acids and sails; 
moiuthiocarbamatcs; monothioethers: dithiocthers; trithiocthers; tetrathioethers; pentathioethcrs; 
hcx&thioclhcrs; disulfides; monophosphincs; diphosphines; triphosphines; tctraphosphines; 
pent iphosphincs; hcxaphosphincs; five- or six-membered heterocyclic rings containing one or 
two sulfur atoms optionally having additional sulfur, oxygen, or phosphorus binding sites; five- 
or six-membcrcd heterocyclic rings containing one to three phosphorus atoms optionally having 
additional phosphorus, nitrogen, oxygen, or sulfur binding sites; five- or six-membered 
hcle-ocyelie rings containing one to four nitrogen atoms and having additional phosphorus 
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binding sites; five- or six-mcmbercd heterocyclic rings containing one or two oxygen atoms and 
having additional sulfur or phosphorus binding sites; (five-, seven-, or ninc-)mcmberc4 nitrogen, 
nitrogen-sulfur, or nitrogen-oxygen macrocyclics; (two- to len~)mcmbered sulfur, sulfur-oxygen, 
or sulfur-phosphorus macrocyclics, not including oligothiokctoncs or dithiolcncs; (two- to ten-) 
numbered phosphorus, nitrogen-phosphorus, or oxygen-phosphorus macrocyclics; thio-, amido-, 
or imido- derivatives of phosphoric and diphosphonic acids and sails containing no sulfur 
bind ng sites; amidcK or imido- derivatives of hypophosphoric, phosphoric, or diphosphoric 
acids and salts containing no sulfur binding sites; dithioperoxydiphosphoramides; 
dithbperoxydiphosphoric acids and salts; monolhiopcroxydiphosphoramides; 
monolhioperoxydiphosphoric acids and salts; monothiophosphoric acids; 
phosphoro(diihiopcroxoic) acids and salts; azo compounds, triazencs, formazans, azincs, or 
Schiff Bases; silylamincs; silazanes; gnanidines and diguanidines; pyridinaldimincs; hydrazones; 
hydramides; nilriles; thioureas and thioamides; ureas and biurets; monothio ligands; dikctonc 
ligards; dilhioacyl disulfides; tclralhiopcroxydicarbonic diamides; (liexa-, penta-, or tctra-) 
thiopcroxydicarbotuc acids and salts; U2-dilhiolates; rhodonines; dilhiocarbimalcs; 
(thio)xanthates; S(alkyl- or aryl-thio)thiocarboxylic acids and salts; phosphinodithioformatcs; 
(thic)borates and (thio)boronales; (thio)arsomc acids and salts; (thio)antimonic acids and salts; 
pho&rphinc and arsine sulfides or oxides; beta-hydroxykclones and -aldehydes; squaric acids and 
salts; eufbor-tates; carbamates and carbimates; carbamates; imidosiilfurous diamides; 
sulfiirdiimincs; ihiocarbonyl and mercaplo oximes; 2-niirothiophcnols; 2-nilrilo(thio)phcnols; 
acykyanamides; imidatcs: 2-amidinoacetates; bcta-kctoamines; 3-aminoacrylamides and 3,3- 
diaminoacrylamides; 3-aminoacrylic acids and salts and 3-hydroxy-3-aminoacrylic acids and 
salts; 2-nitroaniiines; amine and diamine N-oxides; hydrazides and semicarbazides; (amino- or 
imiro-)aryl phosphines; (thio- or hyclroxy-)aryl pliosphines; arsines; five- or six-mcmbercd 
hete-ocyclic rings containing one arsenic atom optionally having additional arsenic binding 
sitcs;(two- to six~)membered arsenic macrocyclics; sclenoelhers; five- or six-membered 
heterocyclic rings containing one or two selenium atoms optionally having additional selenium 
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binding sites; (iwo- to six-)membcred selenium macrocyclics; 1,3-diseJenoketoncs; 1,1- 
diseljnolatcs; diselenocarbamalcs; selcnophosphoric acids and salts; sclcnocarbonates; cyanide, 
isoc>anide, and cyanamide ligands; nitrosyl and nilrile ligands; azide ligands; thiolatcs and 
selenolaics; (thio)cynnate ligands; diene or bicyclic or tricyclic hydrocarbon ligands; and 
carbonyl, halogen, or hydroxo ligands; and combinations thereof. 

15. (Original) The conversion coating of claim 14 wherein the organic valence stabilizer is 
selected from monoamines; diamines; triamines; Iclnsamincs; pcnlamincs; hcxamines; five- or 
six-cicmbcrcd heterocyclic rings containing one to four nitrogen atoms optionally having 
additional nitrogen, sulfur, or oxygen binding sites; live- or six-membered heterocyclic rings 
containing one or two sulfur atoms and having additional nitrogen binding sites; five- or six- 
metr.bered heterocyclic rings containing one or two oxygen atoms and having additional nitrogen 
bind ng sites; (two-, three-, four-, six-, eight-, or tcn-)mcmbcred nitrogen, nitrogen-sulfur, or 
nitrogen-oxygen macrocyclics; macrocyclic oligothioketones or dithiolenes; diazencs; thio- f 
amico-. or imido- derivatives of hypophosphoric, phosphoric, or di phosphoric acids and salts; 
azo compounds, triazencs, formazans, azines, hydra/ones, or Schiff Bases containing at least two 
azo, imine, or azinc groups; azo compounds, triazencs, formazans, azines, hydra/ones, or Schiff 
Bases with ortho- (for aryl) or alpha- or beta- (for alkyl) substituted azo compounds, triazenes, 
fonrnzans, azines, hydrazones, or Schiff Bases; oximcs; amidines and imido compounds; dithio 
ligards; amides; amino acids; N-(thio)acyl 7-aminobcnzylidenimines; (thio)hydroxamales; 
alphi- or ortho-aminothio(di)carboxylie acids and salts; (thio)sernicarbazones; (thio)aeyl 
hydrazines; (thio)carbazones; silylaminoalcohols; thioalkyl amines and imines; hydroxyaikyl 
imines; (thio)aryl amines and imines; guanylurcas; guanidinourcas; 2-nitrosophenols; 2- 
nitrcphenols; N-nitrosohydroxylamines; 1,3-monothioketoncs; monothiomalonamides; 2~ 
thioacylacelamides; 2-acylthioacetamides; dilhiodtcarbonie diamides; trithiodicarboxylic acids 
and salts; and monothiocarbamates; and combinations thereof. 
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1 6. (Original) The conversion coating of claim 1 4 wherein the organic valence stabilizer is 
thediazene selected from diazenefomiimidamides; diazenefonnamides; 
dinzeneformothioamides; diazencacetimidamides; diazuncacctothioamides; diazcnefoTmimidic 
acids and salts; diazuncacclimidic acids and salts; diazenecarbothioic acids and salts; 
diazcnccarbodithioic acids and salts; diazeneformimidothioic acids and sails; 
diazc ncformaldehydcs; diazcncformolhioaldchydcs; diazeneacctaldehydcs; 
diazcncacctothioaldehydes; diazcncdilbrmamidcs; diazenediformothioamides; 
diazcncdiaceiamidcs: diazenediaceiothioamides; dia/cneacetimidotliioic acids and sails; 
imidoyldia/enes; diazcnedifontiimidaniidcs; diazcncdiacclimidamides; diazenediformimidic 
acid* and sails; diazenediacetimidie acids and salts; diazcncdiformimtdolhioic acids and salts; 
diazitncdiacctimidothioic acids and salts; diazenedicarbolhioie acids; diazenedicarbodithioic 
acid>; diazencformic acids; diazenedi formic acids; diazciicacclic acids; diazenediacelic acids; 
diazunedi formaldehydes; diazcncdiformothiooJdchydes; diazcnodiacctaldehydes; 
diazenediaeetolhioaldehydes; and diimidoyldiazenes; and combinations thereof 

1 1. (Original) The conversion coating of claim 1 4 wherein the organic valence stabilizer is 
Ihc nkv, amido-. or imido- derivative of hypophosphoric, phosphoric, or diphosphorie acids and 
salts selected from phosphoramidimidic triamides; phosphoramidimidic acids and sails; 
phosphorodiamidimidic acids and salts; phosphorodiamidimidolhioic acids and sails; 
phosphoramidimidothioic acids and salts; phosphorodiamidimidodilhioic acids and salts; 
phosphoramidimidodilhioic acids and salts; (di- or mono-)thiohypophosphoric acids and salts; 
(di- or mono-)thiohypophosphoramides; phosphoramidic acids and salts; phosphorimidic acids 
and ;nlts; (di- or mono-)lhioimidodiphosphoric acids and salts; (di- or mono-) 
thiohydrazidodiphosphoric acids and salts; (di- or mono-)thioimidodiphosphoramidcs; (di- or 
mono-)thiohydrazidodiphosphoramidcs; phosphoric triamides; (di- or mono-) 
ihiodiphosphoramidcs; (di- or mono-)lhiodiphospboric acids and salts; (tetra-, tri-, di-) 
(hiophosphoric acids and salts; phosphoro(dilhioperoxo)(mono-,di-, or iri-)thioic acids and salts; 
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phosphorimido(mono~, di-, or lri-)lhioic acids and sails; phosphorolhioic triamides; 
phorchoramido(niono, di- or tri-)thjoic acids and sails; and phosphorodiamido(mono. di- or tri-) 
ihioie acids and salts; and combinations thereof. 

18. (Original) The conversion coating of claim 14 wherein the organic valence stabilizer is a 
subsiituenl for the ortho- (for aryl) or alpha- or beta- (for alkyl) substituted azo compounds, 
triazencs, formalins, uzmes, hydrazones* or Schiff Bases selected from amino; imino; oximo; 
diazeno; hydrazido; thiol; inercapto; Lhiocarbonyl; hydroxy; carbox; and carbonyl substitucnts: 
and combinations thereof. 

1 ( >. (Original) The conversion coating of claim 14 wherein the organic valence stabilizer is 
the cxime selected from monooximcs; dioximes; carbonyl oximcs; iminc oximes; hydroxy 
oxiit.es; amino oximes; amtdo oximes; hydra/one oximes; and azo oximes; and combinations 
thereof. 

20, (Original) The conversion coating of claim 14 wherein the organic valence stabilizer is 
the amidine and imido compound selected from amidines; diamidines; biguanides; biguanidines; 
dian idinomclhanes; imidoylguanidincs; amidinoguanidincs; diformamidine oxides, sulfides, and 
disulfides; imidodicarbonimidic acids and salts; diimidodicarbonimidic acids and salts; 
thioimidodicarbonimidic acids and salts; thiodi imidodicarbonimidic acids and sails; 
diimidoylimines; diimidoylhydrazides: imidosuifamides; diimidosulfamides; O- 
amitiinocarbamates; O- or S~amidino(rnono-, dk or pcroxy-)thiocarbamates; N-hydroxy(or 
N,N 4 -dihydroxy)amidincs; and diimjdosulfuric acids and sails; and combinations thereof. 

21. (Original) The conversion coating of claim 14 wherein the organic valence stabilizer is 
the dithio ligand selected from dithioimidodialdchydcs; dithiohydra/idodialdehydes; 
dithioimidodicarbonie acids and salts; dithiohydrozidodicarbonic acids and salts; K3- 
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dilhiokctones; 1,2-diihiokeioncs; dilhiomalonamides; 2-lhioacylthioacclrtinidcs; dithioacyl 
sulfides; trithiodicarbonic diamides; (penta-, tetra-, iri-)thiodicarbonie acids and salts; beta- 
mercaptothiokclones and aldehydes; N-(aniinomel:hyllhiol)thioureas; dilhiooxamides; 1J - 
dilhiolatcs; (di- or pcr~)thiomonocarboxylic acids and salts; (tctra- or per-Uhiodicarboxylic acids 
and >alts; (di-, iri-, or pcr-)thiocnrbonales; dithiocarbamalcs (including N- 
hydroxydiihiocarbamotcs and N-mercaptodithiocarbamatcs); and dilhiocarbazales; and 
combi nali oris ll lcrco f. 

22. (Original) The conversion coating of claim 1 4 wherein the organic valence stabilizer is 
the amide selected from monoamides; lactams; amidinoamides; guanidinoamides; 
hrmbylamidcs; polyamides; and polylactams; and combinations thereof. 

23. (Original) The conversion coating of claim 1 4 wherein the organic valence stabilizer is 
the t iio-, amido-, or imido-dcrivativc of phosphonic and diphosphonic acids and sails selected 
fron: phosphonitrile amides; phosphonimidic diamides; phosphonamidimidic acids and salts; 
phosphonamidimidothioic acids and salts; dithioimidodipbosphonic acids and sails; 
ditliiohydra/.idodiphosphonic acids and salts; dilhioimidodiphosphonamides; 
dithiohydra/idodiphosphonamides; dilhiodiphosphonamides; dilhiodiphosphonic acids and sails; 
dithioperoxydiphosphonamides; dithiopcroxydiphosphonic acids and salts; (di- and ti>) 
thiophosphonic acids and salts; phosphono(dithioperoxo)thioic acids and salts; 
pho^phono(dithioperoxo)dilhioic acids and salts; phosphonimidothioic acids and salts; 
photphonimidodithioic acids and sails; phosphonothioic acids and salts; phosphonanidothioic 
acids and salts; phosphonamidimidodilhioic acids and salts; monothioimidodiphosphonic acids 
and *alts; monotliiohydra/.idodiphosphonic acids and salts; monothioimidodiphosphonamides; 
monolhiohydrazidodiphosphonamides; monothiodiphosphonamides; monothiodiphosphonic acids 
and salts; monolhiopcroxydiphosphonamides; rnonoihiopcroxydiphosphonic acids and salts; 
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monothiophosphonic acids and salts; ant! phosphono(dithioperoxoic) acids and salts; and 
combinations thereof. 

24. (Original) The conversion coating of claim 14 wherein I he organic valence stabilizer is the 
amido-, or imido- derivative of hypophosphoric, phosphoric, or dipliosphoric acids and salts 
containing no sulfur binding sites selected from hypophosphoric acids and salts; 
hypephosphoramides; imidodiphosphoric acids and salts; hydrazidodiphosphoric acids and salts; 
imid^diphosphoramides; hydrazidodiphosphoramides; and diphosphoramides; and combinations 
thereof. 

25. (Original) The conversion coating of claim 1 4 wherein the organic valence stabilizer is ihc 
amico-, or imido- derivative of pbosphonic or diphosphonic acids and salts containing no sulfur 
bind ng sites selected IrOm imidodiphosphonic acids and salts; hydrazidodiphosphonic acids and 
salts, imidodiphosphonamides; hydrazidodiphosphonamides; diphosphonamides; phosphoniroidic 
acids and salts; phosphonamidic acids and salts; and phosphonic dinmides; and combinations 
thereof, 

26. (Original) The conversion coaling of claim 1 4 wherein the organic valence stabilizer is the 
thiourea and thioamide selected from thioureas; thiocarboxamides; thioacylthioureas, 

acyl hioureas, and thioacylurcas; thioaroylthiourcas, aroylthioureas* and thioaroyhireas; 
thioimidates; thioguunylurcas; guanidinothiourcas; amidinothioamides; guanidinolhioamides; 
imidoylthioamides; 3-aininothioacrylamides; thiohydrazides; Lhioscmicarbazidcs; (mono- and di-) 
thiobiurols; (mono- and di-)lhioisobiurcts; (mono- and di-)ihiobiurcas; N-(aminomethylol) 
thioureas; N-(anunomcthylthiol)ureas; and beta-mercaptocarboxamides; and combinations 
thereof 
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27. (Original) The conversion coating of claim ! 4 wherein the organic valence stabilizer is the 
urea md biuret selected from ureas; pscudoureas; biurets; isobiurels; biurcas; acylureas; 
aroylurcas; and N-(aminomeQiylo])urcas; and combinations thereof. 

2S. (Original) The conversion coaling of claim 1 4 wherein the organic valence stabilizer is 
the monothiu ligand selected from beta-aminolhioncs; .VaminothioacryKc acids and salts; 3- 
mercaplo-3-aminothioacrylic acids and salts; N-thioacyl bcnzylidenimincs; 
thioi Tiidodialdehydes: thiohydrazidodiaidchydes; thioimidodicarbonic acids and salts; 
thiol-ydrazidodicarbonie acids and salts; 1 ,2-monolhiokcloncs; trithioperoxydicarbonic diamides; 
dithiopcroxydicarbonie diamides; dithiodicarbonic acids and salts; trithioperoxydicarbonic acids 
and salts; bcta-hydroxyihioketones; beta-hydroxythioatdchydes; bela-mercaptoketones; beta- 
mcrcaptoaldehydes; monuliiiooxamides; beta-mcrcaptocarboxylic acids and salts; beta- 
mere aptothiocarboxylic acids and salts; beta-hydroxythiocarboxylic acids and salts; S- 
alky thiocarboxylic acids and salts; S-aryUhiocarboxylic acids and salts; S- 
alky distil fidocarboxylic acids and salts; S-aryldisulfidocarboxylic acids and salts; 
moiKMhiomojiocarboxylie acids and vSalls; dilliiodicarboxylic acids and salts; 
mon Dthioearbonai.es; monothiocarbazales; monolhiocarbimntcs; mercaploaleohots; and 
silylnercaploalcohols; and combinations thereof, 

2 { ). (Original) The conversion coating of claim 14 wherein the organic valence stabilizer is 
thedikctone ligand selected from imidodialdehydcs; hydrazidodialdchydes; imidodienrbonic 
acids and salts; hydrazidodicarbonic acids and salts; imidodisulfamic acids and salts; 
imicodisulfuric acids and salts; l t 3-di ketones; h2-diketones; malonamidcs; 2-acylacetamides; 
monotliiodicarbonic diamides; rnonothiodicarbonic acids and salts; dithioperoxydicarbonic acids 
and salts; trilhionic acids and salts; oxamides; and dicarboxylic acids; and combinations thereof. 
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30. (Original) The conversion coating of claim 1 4 wherein the organic valence stabilizer is 
the S-(alkyl- or aryl-tWo)lhiocarboxylic acid and salt selected from S-(alkylthio)thiocarboxylic 
acid* and salts; S-(ai7lthio)thiocurboxylic acids and sails; S,S-thiobislhiocarboxylic acids and 
salts: S-(allcyldisu!fido)lhiocarboxylic acids and salts; S-(aryldisulfido)aiiocarboxylic acids and 
salts: and S.S'-disulfidobisthiocarboxylic acids and salts; and combinations thereof. 

31. (Original) The conversion coaling of claim 14 wherein the organic valence stabilizer h 
the phosphinc and arsinc sulfide oroside selected from phosphinc P-sulfidcs; aminophosphinc 
sulfides; arsinc As-sulfidcs; aminoarsine sulfides; phosphinc P-oxides; aminophosphinc oxides; 
arsinc As-oxidcs; and ominoarsine oxides; and combinations (hereof. 

32. (Original) The conversion coating of claim 1 4 wherei n the solubility in water of the 
coball/valenee stabilizer complex is adjusted by the addition of a substituent group on the 
orgaiic valence stabilizer. 

33. (Original ) The conversion coaling of claim 32 wherein the solubility in water is increased 
by the addition of the substituent group selected from sulfonate groups (-SOf), carboxyl groups 
(-CO2-), hydroxy! groups (-OH), ester groups (-COr), carbonyl groups (-OO), amine groups (- 
NH::) r nitrosamine groups (-N-N=0), earbonylni Irene groups (-CO-N), sulfoxide groups 
(=S= : 0) f sulfonc groups (^Sf-O]-), sulfinyl groups (-N~S-0), sulfodiimines (-Sf^NHj 2 X 
suliony) halide groups (-Sl-0]2X), sulfonamide groups (-S[~0]2NHj), monohalosulfonamide 
groups (-S[=0]2NHX), dihalosulfonamide groups (-S^OJoMX?.), halosulfonatc groups (- 

S[" <)] 2 OX). halosulfonatc amide groups (=N-S[-0] 2 X), aminosulfonale groups {^-N-Sf= O] 2 0H), 
iminosulfonate groups (-N(SOrh^) ? phosphonatc groups (-PO3 \ phosphonamidc groups (- 
POjMHj"). phosphondiamidc groups (-POtNHjJj), aminophosphonate groups (-N-POj*), and 
imirophosphonatc groups (-N[POr : |i-:). and combinations thereof 
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34. (Original) The conversion coating of claim 32 wherein the solubility in water is 
decreased by the addition of the subsiiluenl group selected from nilro groups (-NOa), 

peril loroalkyl groups (-C«F 2x ..i), perehloroalkyl groups (-C\C1 2 xm), nitraminc groups (~N-NOi), 
thiokclonc groups (-OS), sulfenyl halklc groups (-S-X), and sulfur dihaloi in ide groups (- 
N^SKa), and combinations thereof. 

35. (Original) The conversion coating of claim 14 wherein an electrostatic barrier layer of the 
cobalt/valence stabilizer complex is adjusted by the addition of a substitucnt group on the 
organic valence stabilizer. 

36. (Original) The conversion coating of claim 35 wherei n the electrostatic barrier layer is 
increased by the addition of the substitucnt group selected from ketones (-00), thioketones 
(-OS), amides (-C[K)]-NR 2 ), ihioamidcs (-C[=S]-NR 2 ). nitrites or cyano groups, (-CN), 
isocyanides (-NC), nitroso groups (-N»0), Ihionitroso groups (-N=S), nitro groups (-NO,?), a/.ido 
groups (-N 3 ) ? cyanamide or cyanonitrcne groups (=N-CN), cyanate groups (-O-CN), isocyanale 
groups (-N=<>0), thiocyanate groups (-S-CN), isolhiocyanatc groups (-N~C-S), nitrosamine 
groups (~N-N=0), thionitrosamine groups (-N-N-S),nitraniine groups (~N-N0 2 ), Ihionilraminc 
groups (^N-NSA carbonylnilrcnc groups (-CO-NX thiocarbonylnitrene groups (-CS-N), sulfenyl 
halides (-S-X), sulfoxides (-S-0), sulfates (-S[=0]j), sulfinyl groups <-N=>S^O). thiosulfmyl 
groups (-N^S~S), sulfenyl thiocyanalo groups (-S-S-CN), sulfenyl cyanato groups (-S-O-CN), 
sulfodihninc groups (-S[-NM] 2 ), sulfur dihaloimido groups (-N~SX : ), sulfur oxide dilialoimido 
groups (-N^S[=01X 2 ), aminosulfur o\ide trihalide groups (~N-S[~O]X.0, sulfenyl azide groups 
(-S[--OJ 2 N0, sulfenyl thiocyanate groups (-S[~0] 2 SCN), sulfenyl cyanate groups (- 
SI^O'^OCN), sulfenyl cyanide groups (-ShOfeCN), halosuifonatc groups (-Sf-0] 2 OX), 
phosphony! thiocyanate groups (-^[-OlOHSCN), phosphonyl cyanate groups (-P[-0]01IOCN), 
and phosphonyl cyanide groups (-P[-0]OHCN), and combinations thereof. 
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37. (Original) The conversion coaling of claim I further comprising a solubility control 
agcnl. 

38. (Original) The conversion coaling of claim 37 wherein the solubility control agcnl is 
selected from a calionic solubility control agcnl and an anionic solubility control agent. 

39. (Original ) The conversion coaling of claim 38 wherein the solubility control agent is the 
calionic solubility control agent selected from H\ Li\ Na 1 , K\ Rb\ Cs\ NH4 4 , Mg + \ Ca 4 " 2 , 
Sr'\ Be", Ba*% Y'\ La" 3 , Ce M , Ce* Nd*\ Pr \ Sc ,: \ Sm'\ Eu*\ Eu'\ Gd*\ Tb'\ Dy + \ Ho* 3 , 
Er ,s , Tm*\ Y\f \ Lu°. Ti*\ Zr' 4 , Ti'\ Hf 4 , Nb +S , Ta 4 \ Nb u , Ta + \ V 4 -\ V* 4 , V*\ Mo' 6 , W H \ 
Mo'\ Mo 44 , W i4 , Cr*\ M1V 2 , Mn 4 \ Mn* 4 , Fc*\ Fc + \ Co 1 * Co*\ Ni'\ N> 4 \ Ni* 4 , Ru' 2 , 
Ru' 3 , Ru 44 , Rh*\ !r H \ Rh' 2 , Tr*\ Pd* Pt H , Pd*\ Pt" 2 , Os'\ Cu\ Cu*=, Cu + \ Ag\ Ag'\ Ag K \ 
Au\ Au + % Au + \ Zn+ 2 , Cd'\ Hg\ Hg* 2 , M°, Ga + \ Ga\ In'\ ln + , Tl*\ Tl\ Gc 4 \ Ge r \ Sn< 4 , 
Sn 42 Pb' 4 , Pb'\ Sb*\ Sb k \ As" 3 , As 45 , \ Bf \ organic compounds containing al least one N* 
site, organic compounds containing at least one phosphonium site, organic compounds 
conuining at least one arsonium site, organic compounds containing at least one stibonium site, 
organic compounds containing at least one oxonium site, organic compounds containing at least 
one ;ultbnium site, organic compounds containing at least one sclcnonium site, organic 
compounds containing at least one iodonium site, and quaternary ammonium compounds having 
a foimula NR.»\ where R is an alky!, aromatic, or acyclic organic constituent, and combinations 
thereof. 

40. (Original) The conversion coaling of claim 39 wherein the calionic solubility control 
ager.l is selected from H\ Li\ Na\K\Rb\ Cs\ NH 4 \ Mg* 2 , Ca'\ Sr< 2 , Y' K \ La'\ Cc + \ Ce*\ 
Nd 1 \ Pr + \ Sc ;: \ SnV\ Eu* 3 , Eu +a , Gd + \ Tb* Dy'\ Ho 4 \ Kr*\ Tm'\ Yb' 3 , Lu l \ Ti + \ Zr+\ 
Ti'\ HI* 4 , Nb* Tn 4 \ Nb 44 , Ta* Mo* W* M6 K \ W»\ Mo'\ W*\ Mn ,a , Mn 4 \ Mn' 4 , Fe 4 \ 
IV", Co* Co 43 , Ru* 2 , Ru*\ Ru* 4 , Rh' 3 , Ir»\ Rh* 2 . Ir« Pd* Pi" 4 , Pd«\ Pt 42 , Cu\ Cu 4 \ Cu 4 \ 
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Ag\ Ag' 2 t Ag*\ Au\ Au + \ Au + \ Zn'\ Al'\ Ga'\ Ga\ m>\ ln + , Gc* 4 , (V\ Sn>\ Sn'\ Sb V \ 
Sb i: \ Bi f \ Bi* 5 , organic compounds containing at least one N + site, organic compounds 
containing at least one phosphonium site, organic compound? containing at least one stibonium 
site, organic compounds containing at least one oxonium site, organic compounds containing at 
least one sulfoniuni site, organic compounds containing at least one iodonium site, and 
quaternary ammonium compounds having a formula NR 4 \ where R is an alkyl, aromatic, or 
acyc ic organic constituent, and combinations thereof. 

41 . (Original) The conversion coaling of claim 38 wherein the solubility control agent is the 
anionic solubility control agent selected from fluorotitanates; chlorolitanatcs; (luorozirconatcs; 
chlorozirconatcs; fluoroniobatcs; chloroniobatcs; lluorotantalalcs; ehJorotantalates; molybdalos; 
Umg;;tales; permanganates; fluoromanganatos; chloromanganates; fluoro ferrates; chloroferralcs; 
fluoiocoballaies; chlorocobaltatcs; fluorozincalos; ehlorozincat.es; borates; fluoroborales; 
fluoroalummatcs; chloroalumi nates; carbonates; silicates; fluorosilieatcs; fluorostannates; 
nitrates: nitrites; a/Jdes; cyanamides; phosphates; phosphites; phosphonates; phosphinites; 
thiophosphatcs; Ihiophosphitcs; thiophosphonates; thiophosphinitcs; lluorophosphatcs; 
fluoioantimonales; chloroantimonatcs; sulfates; sulfites: sulfonates; thiosulfalcs; dithionil.es; 
dithionat.es; fluorosul fates; tellurates; fluorides; chlorides; chlorates; perchloratcs; bromides; 
bromates; iodides; iodates; periodates; helcropolyanions; fcrricyanides; ferrocyanides; 
cyanocobaltatcs; cyanocuprates; cyanomanganatcs; cyanalcs: cyanatoferrates; cyanatocobaltates; 
cyanatocupratcs; cyanatomanganates; thiocyanatus; thiocyanato ferrates; thiocyanatocoballates; 
thiocyanatocupratcs; thiocyanatomanganatus; cyanamides; cyanamidofcrratcs; 
cyanamidocobaltatcs; cyanamidocupratcs; cyanamidomanganaics; niti'ilofcrratcs; 
nilri ocobaltates; azides; (thio)carboxylates; di(thio)carboxylates; lri(thio)carboxylates; 
letra(thio)carboxyhucs; (thio)phcnolates; di(thio)phenolates; tri(lhio)phunolatcs; 
(etra(thio)phenolatcs; (thio)phosphonates; di(thio)phosphonatc$; tri(lhio)pho$phonatcs; 
(ihic)phosphonamidcs; di(thio)phosphonamidcs; tri(thio)phosphonamidcs; 
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amino(thio)phosphonntes; dianiino(lhio)phosphoualcs; lriamino(thio)phosphonate$; 
immo(1hio)phosphonates; diimmo(thio)phosphonates; (thio)sulfonates; di(thio)sutfonales; 
tri(ihio)sul(bnalcs; (thio)sulfonamidcs; di(thio)sulfonamidcs; (ri(thio)suironamidcs; 
amino(lhio)suUbnaies; diamino(thio)sullbnatcs; triamino(thio)sulibnatcs; imino(lhio)su1fonates; 
diim no(thio)sulfonalos; (thio)boratcs; di(lhto)boratcs; (thio)boronalcs; organic silicates; 
stibonales; cyanides; cyanochromales; cyanonickelntes; cyanaiochromates; cyanatonickelatcs; 
thincyanatoehromales; thiocyanalonickckilcs; cyanamidochromatcs; cyananiidonickelalcs; 
nitriJonickclat.es; arsenates; diarsonatcs; Iriarsomitcs; organic sclenates; disclcnalcs; lriselcnat.es; 
arscr:ates; arsenates; fluoroarsenatcs; chloroarscnalcs; sclenates; selenites; duorothallatcs; 
chlorothallatcs; iodomercury anions; chloromercuralcs; bromomcrcurates; osmates; 
fluoroniekelates; chromates; Reinccke's salt; and vanadates; and combinations thereof. 

42. (Original) The conversion coating of claim 41 wherein the anionic solubility control 
agent is selected from fluorotitanat.es; chforotitanales; fluorozirconatcs; chlorozirconates; 
fluoroniobulcs; ehloroniobat.es; fluorotanlalales; chlorolantaHtfcs; molybdatcs; tungstates; 
permanganates; fluoromanganatcs; chloromanganates; fluoro ferrates; chloro ferrates: 
fluoiocobaltates; chlorocoballates; fluorozincatcs; chloro/mcales; borates; fluoroborales; 
fluoioaliiminatcs;chIoroatuminates; carbonates; silicates; fluorosilicatcs; fluoroslannales; 
nitrates; nitrites; a/jdes; cyanamides; phosphates; phosphites; phosphonatcs: phosphinites; 
diphosphates; thiopbosphites; thiop'hosphonates: thiophosphinitcs; lluorophosphales; 
fluoioantimonatcs; chloroantimonates; sulfates; sulfites; sulfonates; rhiosulfales; dithionitcs; 
dithionates; tluorosulfal.es; lelluratcs; fluorides; chlorides; chlorates; pcrchlorates; bromides; 
bromates; iodides; iodatcs; pcriodates; heteropolyanions; terricyanides; fcrrocyanides; 
cyarocoballales; cyanocuprales; cyanomanganales; cyanates; cyanalo ferrates; cyanatocobaltalcs; 
cyanatccuprales; cyanatomanganatcs; thioeyanates; tbiocyanatoferrates; thiocyanatocobaitates; 
thiooyanatocuprates; thiocyanaiomanganatcs; cyanamides; cyanamidoferrates; 
cyaramidocobaltates; cyimamidocupral.es; cyanamidomanganat.es; nitritoferrates; 
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nilritDcoballatcs; axides; (thio)carboxylaies; di(thio)carboxylates; tri<thio)carboxyiarcs; 
tctra( thio)carboxylates; (thio)phenolales; tli(lhio)phcnolalcs; tri(thio)phenolates; 
telrai Lhio)phcnolatcs; (thio)phosphonates; di(lhio)phosphonales; tri(thio)phosphonate.s; 
(thiolphosphonamidcs; di(thio)phosphonamidcs; tri(lhio)phosphonamides; 
amino(thio)phosphonale<;; diamino(thio)phosphonatcs; triamino(thio)phosphojKUcs; 
imino((hio)phosphonatc$; diimino(lhio)phosphonalos; (thio)sulfonates; dj(tbio)sulfi>nate$; 
lri(thio)sn1fonales; (thio)sulfonamidcs; di(lhio)sulfonamidcs; lri(thio)sul fonamides; 
amino(thio)suironatcs; diamino(thio)suironatcs; triamino(thio)sulfonaies; imino(thio)suironates; 
diim.no(thio)suironutcs; (thio)boratcs; di(thio)borates; (ihio)boronatcs; organic silicates" and 
slibonates; and combinations thereof. 

43. (Original) The conversion coaling of claim I wherein the conversion cooling is colored. 

44. (Original) The conversion coaling of claim 43 further comprising an agent which 
impioves color-fastness of the conversion coating. 

45. (Original) The conversion coaling of claim 44 wherein the agent which improves color- 
fast r ess is selected from an active UV blocker, a passive UV blocker, and a brightener. 

46. (Original.) The conversion coating of claim 45 wherein the agent which improves color- 
fastr.css is the active UV blocker selected from carbon black, graphite, and phthalocyanines. 

47. (Original) The conversion coating of claim 45 wherein the agent which improves color- 
fastness is (he passive UV blocker selected from titanium oxide, tin oxide, lead oxide, silicon 
oxide, silicates, and aluminosilicates, and combinations thereof. 
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48. (Original) The conversion coating of claim 45 wherein the agent which improves color- 
fastnjss is the brigiitcncr selected from sulfonic acids, sulfonates, sulfonamides, sulfbnimidcs. 
sulfiuic aeids> sulibnes, cyanides, and nonionic surfactants. 

Claims 49- 122 (Canceled). 

1 23. (Currently Amended) A common-inhibiting conversion coating bath 
eemj>riw-TOConsisti na essentially of a solvent a p recursor cobalt source, and a valence stabilizer 
combined to form a cobalt/valence stabilizer complex , o ptionally an oxidizer, optiona lly 
prep arative agent, a nd optionall y a solubility con trol agent. 

124. (Original) The conversion coating bath of claim 1 23 wherein the solvent is water. 

125. (Canceled) 

1 26. (Currently Amended) The conversion coaling bath of claim [f 1 25] 1123, wherein the 
oxidizer is selected from a dissolved solid, a liquid, and a gas. 

1 27. (Original) The conversion coaling bath of claim 1 26 wherein the oxidizer is selected from 
peroxides, superoxides, persut fates, perborates, pernitrates, perphosphates, percarbonatcs, 
pcrs:licatcs, peraluminates, perlilanates, pcrzirconatcs, pernio I ybdates, pcrtungstales, 
pcrvanadatcs, organic peroxyacid derivatives, ozone, hypochlorites, chlorates, perchlorales, 
nitrates, nitrites, vanadates, iodatcs, hypobromites, chlorites, bromates, permanganates, 
perindales, dissolved oxygen, dissolved chlorine, and dissolved fluorine, and combinations 
thereof. 
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1 28. (Original) The conversion coating bath or claim 1 23 wherein the cobalt source is selected 
from cobalt contained within a treated substrate, cobalt nitrate, cobalt sulfate, cobalt pcrchloralc, 
coba t chloride, cobalt: fluoride, cobalt bromide, cobalt iodide, cobalt bromatc, cobalt chlorate, 
coba t fluosilicale, cobalt fluof ttanatc, cobalt fluozirconatc, cobalt fluoborate, cobalt 
fluoalummalc, cobalt, formate, cobalt acetate, cobalt propionate, cobalt butyrate, cobalt ben/,oalc, 
coba.t glycolatc, cobalt lactate, cobalt tartronate, cobalt malate, cobalt tartrate, cobalt citrate, 
cobalt benzenesulfonatc, cobalt ihiocyanatc. cobalt acelylacetonate, ammonium cobalt sulfate, 
ammonium cobalt, nitrate, ammonium cobalt chloride, ammonium cobalt bromide, 
hexaamminccobalt chloride, hexaarnminecobalt bromide, hcxaamminecoball nitrate, 
penlaamminccobalt chloride, pemaamminecoball bromide, pcntaamminecobalt nitrate, lithium 
eoballinitritc, sodium coballinitrile, tris(clhylcnediamine)cobalt chloride, 

trisu thy]encdiamine)cobalt nitrate, bipyridme complexes of trivalcnt cobalt, phenanthroline 
complexes of trivalcnt cobalt, and cobalticarbonales, and combinations thereof. 

129. (Canceled) 

1 30. (Currently Amended) The conversion coaling bath of claim [[ 1 29]] 1,23 wherein the 
preparative agent is selected from fluorides, chlorides, bromides, and hydroxides, and 
com binations Thereof. 

1 3h (Original) The conversion coating bath of claim 1 30 wherein the preparative agent is a 
fluoride, 

1 32. (Original) The conversion coating bath of claim 1 3 1 wherein tbe fluoride is selected from 
fluoiozirconates, fluorolilanates, fluorosilicatcs, fluoroalurninates. fluoroboraies, fl uorogall.it.es, 
(luoromdates, ftuorogcniianatcs, lluorostannalcs, fluorophospbates. fluoroarsenates, 
lluo-'oantimonales, fluorobismuthatcs, fluorosnlfates, ITuoroselenates, fluoroielluratcs, 
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fluorocupralcs. fluoroargentatcs, fluoro/incates, fluorohafhutcs, fluorovanadatcs, fluoroniobaics. 
fluor jiantalalcs, fluoromolybdaics, fluorolungstatcs, fluoroyttrates, fluuiolanf donates. 
fluor>ecrales ? fluoromanganatcs, fluoro ferrates, fluoronickelates, fluorocobaltates, potassium 
fluoride, potassium hydrogen fluoride;, sodium fluoride, sodium hydrogen fluoride, lithium 
fluoride, lithium hydrogen fluoride, ammonium fluoride, ammonium hydrogen fluoride, 
hydrofluoric acid, dissolved fluorine, and organic fluorides, and combinations thereof. 

133. (Original ) The conversion coaling bath of claim 123 wherein t he valence stabilizer is 
selected from an inorganic valence stabilizer and an organic valence stabilizer. 

1 34. (Canceled) 

135. (Currently Amended) The conversion coating bath of claim [1 1 34 1] 123 wherein the 
solubility control agent is selected from a calionic solubility control agent and an anionic 
solubility control agent. 

136. (Original) The conversion coating bath of claim 135 wherein the solubility control agent 
is th ? calionic solubility control agent selected from Il\ Li*, Na\ K\ Rb\ Cs\ NH 4 \ Mg \ 
Ca'\ Sr* Bc*\ Ba' 2 , Y } \ La + \ Ce +: \ Ce* 4 , Nd + \ Pr'\ Sc 43 , Sm + \ Eu + \ Bu \ Gd'\ Tb'\ Dy*\ 
Ho"' , Er°, Tm + \ Yb*\ Lu< \ '\T\ Zr + \ TC\ Hf' 4 , Nb + \ Ta' 5 , Nb ,4 > Ta*\ V**, V\ V* Mo 4 *, 
W* ft Mo* 5 , W*\ Mo* W\ Cr\ Mn'l Mn \ Mn +4 , IV\ Fc*\ Co' 2 , Co*\ Ni* 2 , Ni*-\ Ni'\ 
Ru \ Ru + \ Ru 44 . Rh + \ Ir + \ Rh 42 , lr\ Pd*\ Pt* 4 , Pd' 2 , Pi**. Os + '\ Cu\ Cu'\ C.V 3 , A & \ Ag* 
Ag K \ Au\ Au 4 * Au + \ ZiV 2 , Cd' 2 , Hg\ Hg 2 , Af 3 , iW\ Ga\ In* 3 , in', Tl'\ Tl + , Gc* 4 , Ge' 2 , 
Sn*\ Sn'% Pb"\ Pb +2 , Sb*\ Sb'\ As°. As* 5 , Bi ,J , Bi'\ organic compounds containing at least 
one N' site, organic compounds containing at least one phosphonium site, organic compounds 
containing at least one arsonium site, organic compounds containing at least one stibonium site, 
organic compounds containing at least one oxonium site, organic compounds containing at least 
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one Mil Ionium site, organic compounds containing at least one selenonium site, organic 
compounds containing at least one iodonium site, and quaternary ammonium compounds having 
a for.mila NR/, where R is an alkyl, aromatic, or acyclic organic constituent, and combinations 
thereof. 

137. (Original) The conversion coating bath of claim 136 wherein the cationic solubility 
control agent is selected from H\ Na\ K\ Rb\ Cs\ NH 4 \Mg + \ dx\ Sr 42 , Y*\ La" \ Cc\ 
Ce H NcT\ Pr'\ Sc'\ Sm*\ Eu*\ Ru ,a , Gd + \ Tb 4 \ Dy 4 \ Ho'\ Er'\ Tm f \ Yb ,J , LiT\ T»''\ 
Zr 4 ' 1 , Ti 4 \ Hf"\ Nb'\ Ta K \ Nb 44 , Ta' 4 , Mo 4 * Vf\ Mo 4 \ W\ Mo M , W 44 , Mn 12 , Mn 4 \ Mn 4 \ 
Fe 12 . Fc*\ Co 42 , Co'\ Ru< 2 ? Ru u \ Rxi + \ Rh*\ lr + \ Rh 1 \ Ir°, P<T 4 , iV 4 , M +a , Pt +2 , (.V, Cu« 
Cu'\ Ag', Ag'\ Ag°, An'. Au 12 , Au* Zn +? , AI + \ Ga'\ Ga 4 , ln K \ In 4 , Ce 14 , Gc\ Sn* Sn 42 , 
Sb +3 Sb'\ Bi*\ Bi*"\ organic compounds containing at least one N 4 site, organic compounds 
containing at least one phosphonium site, organic compounds containing at least one stibonium 
site, organic compounds containing at least one oxonium site, organic compounds containing at 
least one sulfonium site, organic compounds containing at least one iodonium site, and 
quaternary ammonium compounds having a formula NR./, where R is an alkyl, aromatic, or 
acyclic organic constituent, and combinations thereof. 

1 38. (Original) The conversion coaling bath of claim 1 35 wherein the solubility control agent 
is th anionic solubility control agent selected from fluorotitanatcs; chlorotitanates; 
fluoTOzirconatcs; chlorozirconales; (luoroniobates; chloroniobates; fluorotantalatcs; 

chlo otantalatcs; molybdatcs; tungslates; permanganates; fluoromanganat.es; chloromanganales; 
lluorofcrrates; chlorofcrrates; fluorocoballates; chlorocoballatcs; fhiorozincates; chlorozincates; 
borates; II uorobo rates; fluoroaluminales; chloroaluminatcs; carbonates; silicates; fluorosilicatcs; 
fluorostannates; nitrates; nitrites; a/ides; cyanamides; phosphates; phosphites; phosphonatcs; 
pho»phinitcs; thiophosphates; ihiophosphitcs; thiophosphonatcs; rhiophosphiniies; 
fluo:ophosphatcs; fluoroanlimonates; chloroantimonates; sulfates; sulfites; sulfonates; 
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thiosjlfates; dithionitos; dithionatcs; fluorosul fates; icllunttes; fluorides; chlorides; chlorates; 
pcrchloratcs; bromides; bromalcs; iodides; iodates; pcriodatcs; hcteropolyanions; ferrieyunides; 
fcrroiyanides; eyanocobaltates; cyanocuprotcs; cyanomanganalcs; cyanates; cyanatoferrales; 
cyatutocobaltaies; cyanatocuprates; cyanatomanganates; ihiocyanatcs; thioey ana to ferrates; 
thiocyanatocohaltates; ihiocyanatocuprates; ihiocyanatomanganatcs; cyanamides; 
cyan :imido ferrates; cyanamidocobattalcs; cyanamidoeuprates; cyanamtdomanganales; 
nitnioferrates; nitritocobaluitcs; azides; (thio)carboxylatcs; di(thio)carboxyhtfes; 
fri(Lhio)carboxylates; tctra(thio)carboxylatcs;(thio)phcnolatcs; di(thio)phenolalcs; 
lri(tbio)phcnolate5; tetra(thio)phcnolales; (thio)phosphowites: dt(thio)phosphonatcs; 
lri(tlio)phosphonates; (thio)phosphonamides; di(thio)phosphonamides; tri(thio)phosphonamidcs; 
amiro(lhio)phosphonatcs; diaminn(ihio)phosphonatcs; lriamino(thio)phosphonalcs; 
imin:>(lhio)phosphonates; diimino(thio)phosphonatcs; (thio)sulfbnaic&; di(thi.o)sulfonales; 
tri(tl.io)sulfonatcs; (thio)sulibnarmdcs; di(thio)sulfonamidcs; lri(lhio)sulfonamides; 
arniro(thio)sulfonatcs; diamino(thio)suIfonates; trianiino(ihio)sulibxialcs; imino(lhio)sulfbnatcs; 
diimino(lhio)sulfonates; (thio)bora(os; cli(thio)boratcs; (thio)boronates; organic silicates; 
slibcnatcs; cyanides; cyanodiromales; cyanonickclat.es; cyanatochromates; cyanalonickdatcs; 
thioc yanatochromates; thioeyanatontckolatcs; cyanamidochromates; cyanamidonickelates; 
nitriionickelalcs; arsonatcs; diarsonales; triarsonatcs; organic selcnatcs; disclcnatcs; triselcnates; 
arsenates; arsenilcs; fluoroarscnatcs: chloroarsenates; selenalcs; sclcnitcs; duorolhaUatcs; 
chlo othaHalus; iodumercury anions; chloromcrcurales; bromotnercurat.es; osmalcs; 
lluoionickclalcs; chromatcs; Rcincckc's salt; and vanadates; and combinations thereof. 

139. (Original) The conversion coating bath of claim 1 38 wherein the anionic solubility 
cont ol agent is selected from ftuorolilanales; ehlorotitanat.es; fluoro/irconatcs; chlorozirconatcs; 
fliioroniobales; chloroniobatcs; fluorotanlalales; chlorolanlalalcs; molybdates; tungslatcs; 
permanganates; fluoromanganales; chloromanyanalcs; fluorofcrrates; chloro ferrates; 
nuorocobaltat.es; chlorocobaltalcs; fluorozincales; chlorozincatcs; borates; fluoroborates; 
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fiuoroaluminates; chloroalumi nates; carbonates; silicates; fluorosilicatcs: fl uorostannat.es; 
nitrates; nitrites; azides; cyanamtdes; phosphates; phosphites; phosphonates; phosphmites; 
Lhiophosphatcs; thiophosphites; lhiophosplionat.es; thiophosphinites; iluorophosphnies; 
fluoroantimonalcs; chioroantimonaies; sulfates; sulfites: sulfonates; thiosul laics; dithionites; 
dilhiunatcs; fluorosul fates; tellurales; fluorides; chlorides: chlorates; perchloralcs; bromides; 
bromatcs; iodides; iodatcs; periodates; hcteropolyanions; ferricyanides; ferrocyaiiides; 
cynnocobaltates; cyanocupratcs; cyanomanganalcs; eyanatcs; cyanatoferrates; cyanatocobaltat.es; 
cyanitocuprales; cyanatomanganatcs; thiocyanatcs; thiocyanatofcrratcs; thiocyanalocobaltatcs; 
thiocyanalocuprates; thiocyanatomanganates; cyanamides; cyanamidoferrates; 
cyan -imidocobahatcs: cyanamidocuprat.es; cyanamidomanganalcs; nitritofcrrates; 
uiintocobaltates; azides; (Lhio)carboxylatcs; di(thio)carboxylatcs; tri(lhio)cnrboxylates; 
iclrai thio)carboxylatcs; (thio)phenolalcs; di(thio)phenolates; tri(Lhio)phenolates; 
ictrcu thio)phenolates; (thio)phosphonatcs; di{thio)phosphonatcs; tri(Lhio)phosp]ionatc$; 
(Ihio)phosphonamides; di(lhio)phosphonamidcs; lri(thio)phosphonamidcs; 
arniro(thio)phosphonales; diammo(ttiio)phosphomites; triamino(thio)phosphonatcs; 
iniin3(Uiio)phosphonaies; diimino(thio)phosphonates: (thio)sulfonates; di(thio)sulfonatcs; 
tri(thio)suironalcs; (diio)suilbnamides; di(thio)sulfonamidcs; tri(thio)suIfo»amides; 
amir o(lhio)sui fonates; dianiino(thio)sulfonaies; triammo(tliio)sulfonates; imino(lhio)sulfonates; 
diimmo(thio)sulfonalcs; (Ihio)boralcs: di(thio)borates; (thio)boronalcs; organic silicates; and 
stibenates; and combinations thereof. 

1 40. (Original) The conversion coating bath of claim 1 23 wherein the conversion coating bath 
has a concentration ofcoball of between about 1 X 10 J moles/liter cobalt and a concentration 
which is a maximum solubility of the cobalt source in the solvent at a temperature of the 
conversion coating bath. 
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141 . (Currently Amended) The conversion coaling bath of claim Il.l25jji23 wherein the 
conversion coating bath has a concentration of oxidizer of between a minimum concentration 
whersin a majority of the cobalt is oxidized to a trivalent or tctravalenl oxidation state and a 
maximum solubility of the oxidizer in the solvent at a temperature of the conversion coating 
bath. 

142. (Currently Amended) The conversion coating bath of claim [1 1 3 1 3 1123 wherein the 
conversion coaling bath has a concentration of preparative agent between a minimum 
concentration wherein there is a lluoridc-to-coball ratio of 0.05 and a maximum concentration 
which is a maximum solubility of the preparative agent in the solvent at a temperature of the 
conversion coating bath. 

143. (Original) The conversion coating bulb of claim 1 23 wherein the conversion coating bath 
has c. concentration of valence stabilizer between a minimum concentration wherein there is a 
valence stabiltzcr-to-cobalt ratio of 0.010 and a maximum concentration which is a maximum 
solubility oflhe valence stabilizer in the solvent at a temperature of the conversion coaling bath. 

1 44. (Original) The conversion coating bath of claim 123 wherein the conversion coating bath 
has a pH of between ahoul 0 and about 7. 

1.45. (Original) The conversion coating bath of claim 1 44 wherein the conversion coating bath 
has a pH of between about 1 and about 6. 

146. (Original) The conversion coating bath of claim 1 23 wherein the conversion coating bath 
has a temperature of between about 5°C and about 100°C. 
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147. (Original) The conversion coaling bath of claim 1 46 wherein the conversion coating bath 
has a temperature of between about 5°C and about 40°C. 

1 48. (Original) A solid corrosion-inhibiting conversion coaling forme d on a. substrate. mctaL 
the convers i on coaliniz comprising cobalt, wherein the cobalt is bivalent cobalt, or telravalcm 
coba L or combinations thereof, and a valence stabiliser combined to form a cobalt/valence 
stabilizer complex within the solid, co rrosion- inhihilinii co nversion coating wherein the 
cobait/valence stabilizer complex is sparingly soluble in water at about 25°C and about 760 Ton*. 

Claims 149-150 (Canceled). 

151, (Original) A corrosion-inhibiting conversion coating bath comprising a solvent, a 
precursor cobalt source, and a valence stabilizer combined to form a cobalt/valence stabilizer 
complex, optiona lly an oxidizer, o ptionally preparative a gent, and optio nall y a solubi lity control 
agpntuwhercin the cobalt/valence stabilizer complex is sparingly soluble in water at about 25°C 
and about 760 Ton\ 

Please add the following new claims: 

1 52. (New) A corrosion-inhibiting conversion coating comprising cobalt, wherein the cobalt is 
trivalcnl cobalt, or tctravaleitt cobalt, or combinations thereof, and a valence stabilizer combined 
to form a cobalt/valence stabilizer complex wherein the cobalt/valence stabilizer complex has a 
cent -al cavity containing a cobalt ion and an additional ion wherein the additional ion is B°, 
Af \ Si* 4 , P'\ Ti M , V K \ V'\ Cr ,( \ Cr + \ M«f\ Mn + \ Mn'\ Fc°, Co+\ Nf% Ni + \ Ni ,J , 
Cu\ Cli 4 \ Zn 42 , Ga f \ Gc ,£ \ As 15 , As + \ Zr M , or Ce +4 . 
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1 53. (New) A corrosion-inhibiting conversion coating comprising cobalt, wherein the cobalt is 
irivalent cobalu or tctravalcnt cobalt, or combinations thereof, and a valence stabilizer combined 
to for m a cobalt/valence stabilizer complex wherein the valence stabilizer is an organic valence 
slabi iz-cr selected from monoamines; diamines; triamines; tetraamincs; pentamines; hcxamines; 
five- or six-rnembercd heterocyclic rings containing one to four nitrogen atoms optionally having 
additional nitrogen, sulfur, or oxygen binding sites; five- or six-membered heterocyclic rings 
combining one or two sulfur atoms and having additional nitrogen binding sites; five- or six- 
mcmbcred heterocyclic rings containing one or two oxygen atoms and having additional nitrogen 
binding sites; (two-, three-, four-, six-, eight-, or len-)membcrcd nitrogen, nitrogen-sulfur, or 
nitrogen-oxygen macrocyclics; maerocyclic oligothiokctones or dithiolencs; dia/.enes; ihio-. 
amido-, or imido- derivatives of hypophoaphoric, phosphoric, or diphosphoric acids and salts; 
azo compounds, iriaz.cncs, formazans, azincs, hydrazones, or SchifF Bases containing at least two 
azo, iminc, or azinc groups; azo compounds, Iriazcnes, formazans, amines, hydrazones, or Schiff 
Bases with ortho- (for aryl) or alpha- or beta- (for alkyl) substitution; oximes; amidines and 
imid;) compounds; clithio ligands; amides; amino acids; N-(lhio)acyl 7-aminobenzylidenimines; 
(thio)hydroxamalcs; alpha- or orlho-aminolhio(di)carboxylic acids and salts; 
(thio)semiearbazones; (thio)aeyl hydrazones; (thio)earbazoncs; silylaminoalcohoLs; thioalkyl 
amires and imincs; hydroxyalkyl imincs; (thio)aryl amines and imincs: guanylurcas; 
gxiaridinoureas; 2-nitrosophenols; 2-nitrophcnols; N-nitrosohydroxylamines; 1,3- 
monothiokclones; monothiomalonamides; 2-lhioacylacelamides; 2-acyUhioacelamides; 
dilhiodicarhonie diamides; tritbiodicarboxylic acids and salts; monothiocarbamates; 
monolhiocthers; dilhioethcrs; trithioethers; tctrathiocthcrs; pentathioethers; hexathioclhcrs; 
disu fides; monophosphines; diphosphines; triphosphines; tctraphosphines; pentaphosphincs; 
hcxtphosphincs; five- or six-memhered heterocyclic rings containing one or two sulfur atoms 
optionally having additional sulfur, oxygen, or phosphorus binding sites; five- or six-membered 
heterocyclic rings containing one to three phosphorus atoms optionally having additional 
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phosphorus, nitrogen, oxygen, or sulfur binding sites; five- or six-membcrcd heterocyclic rings 
containing one to four nitrogen atoms and having additional phosphorus binding sites; five- or 
six-mcmbei-cd heterocyclic rings containing one or two oxygen atoms and having additional 
sulfur or phosphorus binding sites; (five-, seven-, or nine-)membcrcd nitrogen, nitrogen-sulfur, 
or nhrogen-oxygen macrocyclics; (two- to (en-)mcmbcrcd sulfur, sulfur-oxygen, or sulfur- 
phosphorus macrocyclics* not including oligothiokctoncs or dithiolenes; (two- to ten-) membercd 
phosphorus, nitrogen-phosphorus, or oxygen-phosphorus macrocyclics; thkv, amido-, or imido- 
dcrivatives of phosphoric and diphpsphonic acids and salts containing no sulfur binding sites; 
amido-, or imido- derivatives of hypophosphoric, phosphoric, or diphosphoric acids and salts 
containing no sulfur binding sites; dithioperoxydiphosphoramides; dithioperoxydiphosphoric 
acids and salts; monolhioperoxydiphosphorainidcs; monolhiopcroxydiphosphoric acids and salts; 
monothiophosphoric acids; phosphoro(dithiopcroxoic) acids and salts; a/o compounds, triazencs, 
formazans, amines, or Schiff Bases; silylamines; sila/.ancs; guanidines and diguamdines; 
pyricinaldimines; hydrazoncs; hydramides; nitriles; thioureas and thioamides; ureas and biurets; 
monothio ligands; dikeione Hgands; dithioacyl disulfides; letra'thiopcroxydicarbonic diamides; 
(hcxi-, penta-, or term-) thiopcroxydicarbonic acids and salts; 1,2-dithiolatcs; rhodanines; 
dithiocarbimai.es; (thio)xanthales; S-(atkyl- or aryl-thio)lhiocarboxylic acids and salts; 
phosphinoditbioformaies; (thio)borales and (Ihio)boronatcs; (thio)arsonic acids and satis; 
(ihio)anlimonic acids and salts; phosphine and arsinc sulfides or oxides; beta-hydroxykctones 
and aldehydes; squarie acids and sails; carbamates and carbamates; carbamates; imidosulfurous 
dian ides; sulfurdiimines; thiocarbonyl and niercapto oximcs; 2-nitmthiophcnols; 2- 
nitri o(thio)phcnols; acylcyanamides; imidatcs; 2-amidinoacetatcs; beta-kctoamines; 3- 
amirtoacrylamides and 3,3-diaminoacrylamides; 3-aminoacrylic acids and salts and 3-hydroxy-3- 
aminoacrylic acids and salts; 2-niiroanilincs; amine and diamine N-oxidas; hydrazides and 
scniicarbazides; (amino- or imino-)aryl phosphincs; (thio- or hydroxy-)aryl phosphincs; arsines; 
five- or six-membered heterocyclic rings containing one arsenic atom optionally having 
additional arsenic binding sites;(two- to $ix-)mcmbercd arsenic macrocyclics; sclcnoethers; five-. 
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or sia-mcmbered heterocyclic rings containing one or two selenium atoms optionally having 
addit onal selenium binding sites; (two- to six-)membercd selenium macrocyclics; 1 ,3- 
diselenoketoncs; IJ-disclcnolatcs; .dUclenocarbamales; sclcnophosphoric acids and salts; 
selemcarbonates; cyanide, isocyanidc, and cynnamide ligands; nilrosyl and nitrite ligands; azide 
ligfiii js: thiolates and selcnolales; (thio)cyanate ligands; diene or bieyetie or tricyclic 
hydnicarbon ligands; and carbonyl, halogen, or hydroxo ligands; and combinations thereof; and 
wherein the solubility in walcr of the cobalt/valence stabilizer complex is decreased by the 
addition of a substiiucnt group on the organic valence stabilizer, the substiiucnl group selected 
from nitro groups (-N0 2 ), perfluoroalkyl groups (~C,F2i+i). perchloroalkyl groups (-ddz^i)* . 
nilraminc groups (HM-NOj), thioketone groups (=C=S). sulfcnyl halide groups (-S-X), and sulfur 
dihaloimidc groups (-N-SXj); and combinations thereof. 

1 54. (New) A corrosion-inhibiting conversion coaling comprising cobalt, wherein the cobalt is 
triva ent cobalt, or iclravalcnt cobalt, or combinations thereof, and a valence stabilizer combined 
lo To ni a cobalt/valence stabilizer complex wherein the valence stabilizer is an organic valence 
stabilizer selected from monoamines; diamines; triamines; tetraamincs; pentamincs; hexamincs; 
five- or six-mcmbered heterocyclic rings containing one to four nitrogen atoms optionally having 
additional nitrogen, sulfur, or oxygen binding sites; live- or six-membered heterocyclic rings 
containing one or two sulfur atoms and having additional nitrogen binding sites; five- or six- 
mcirbcred heterocyclic rings containing one or two oxygen atoms and having additional nitrogen 
bind-.ng sites; (two-, three-, four-, six-, eight-, or ten-)mernbercd nitrogen, nitrogen-sulfur, or 
nitrogen-oxygen maerocyelics; macrocyclic oligothioketones or ditbiolenes; diazencs; thjo-, 
aroil.o- ? or imido- derivatives of hypophosphoric, phosphoric, or diphosphoric acids and salts; 
azo compounds, triazenes, forma-zans, azincs, hydrazones, or Schiff Bases containing at least two 
azo, iminc, or azine groups; azo compounds, triazenes, formazans, azincs, hydrazones, or Schiff 
Bases with ortho* {for aryl) or alpha- or beta- (for alkyl) substitution; oximcs; amidincs and 
imido compounds; dithio ligands; amides; amino acids; N-(thio)acyl 7-aminoben/ylidcnimines; 
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(thio;hydroxamates; alpha- orortho-aminothio(di)carboxylic acids and sails; 
(Ihiolscmicarbazoncs; (thio)acyl hydrazoncs; (thio)carbazoncs; silylaminoalcohols; thioalkyl 
amines and imincs; hydroxyalkyl imincs; (thto)aryl amines and imincs; guanylureas; 
guandinourcas; 2-nilrosophcnols; 2-nitrophcnols; N-nitrosohydroxylamines; 1,3- 
monolhiokctoncs: monolhiomalonairrides; 2-thioacylacctamidcs; 2-acylthioaceiamidcs; 
dithiodicarbonic diamides; trithiodicarboxylk acids and salts; monothiocarbamales; 
monothiocihcrs; dirhiocthcrs; trithioethcrs; tetrathioethcrs; pentathiocthcrs; hcxarhiocthers; 
disulfides; monophosphines; diphosphincs; triphosphines; tctraphosphincs; pontaphosphines; 
hexaihosphines; five- or six-numbered heterocyclic rings containing one or two sulfur atoms 
optionally having additional .sulfur, oxygen, or phosphorus binding sites; five- or six-membered 
heterocyclic rings containing one to three phosphorus atoms optionally having additional 
phosphorus, nitrogen, oxygen, or sulfur binding sites; five- or six-membcred heterocyclic rings 
containing one to four nitrogen atoms and having additional phosphorus binding sites; five- or 
six-ncmbcrcd heterocyclic rings containing one or two oxygen atoms and having additional 
sulfur or phosphorus binding sites; (five-, seven-, or nine-)membercd nitrogen, nitrogen-sulfur, 
or nitrogen -oxygen macrocyclics; (two- to tcn*)mcmbcred sulfur, sulfur-oxygen, or sulfur- 
phosphorus macmcyclics, not including oligothiokclones or dilhiolencs; (two- to ten-) mcmbercd 
phosphorus, nitrogen-phosphorus, or oxygen-phosphorus macrocyclies; thio-, amido-, or imido- 
denvatives of phosphonic and diphosphonic acids and salts containing no sulfur binding sites; 
amino-, or imido- derivatives of hypophosphoric, phosphoric, or diphosphoric acids and salts 
contiining no sulfur binding sites; dithiopcroxydiphosphoramides; dithioperoxydiphosphoric 
acid ; and soils; monolhiopcroxydiphosphoramidcs; monolhioperoxydiphosphoric acids and salts: 
monothiophosphoric acids; phosphoro(dilhiopcroxoic) acids and salts; azo compounds, tria/enes, 
forniazans, azines, or Schiff Bases; silyhiniiiics; silazanes; guanidincs and diguanidines; 
pyridinaldimincs; hydrazones; hydramidos; nitriles; thioureas and thioamides; ureas and biurets;, 
monothio ligands; diketonc ligands; dithioacyl disulfides; tetralhioperoxydicarbonic diamides; 
(hoxa% penta-, or tetra-) thioperoxydicarbonic acids and salts; 1,2-dithiolates; rhodanines; 
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dilhiocarbimatcs; (thio)xanlhalcs; S-(alkyi- or aryl-thio)thiocarboxylic acids and soils; 
phosphinodilhioformates; (ihio)boratcs and (thio)boronates; (thio)arsonic acids and salts; 
(thioi'aniimonic acids and sails; phosphinc and arsinc sulfides or oxides; beta-hydroxyketones 
and - aldehydes; squaric acids and sails; carbamates and carbamates; carbamates; imidosulfurous 
diumides: suffurdiimincs; thiocarbonyl and mercaplo oximcs; 2-nitrolhiophcnols; 2- 
nitrib(thio)phcnols; acylcyanamidcs; imidales; 2-amtdinoacetates; bcta-keloamincs; 3- 
aminoacrylamidcs and 3,3-diaminoacrylamides; 3-aminoacrylic acids and salts and 3-hydroxy-3- 
aminoaerylic acids and salts: 2-nitroani lines; amine and diazinc N-oxides; hydra/.ides and 
semixubazides; (amino- or immo-)aryl phosphincs; (thio- or hydroxy-)aryl phosphtnes; arsincs; 
five- or six-membercd heterocyclic rings containing one arsenic atom optionally having 
additional arsenic binding sitcs;(two- to six-)mcmbercd arsenic macrocyclics; sclcnocihers; five- 
or sirc-membcred heterocyclic rings containing one or two selenium atoms optionally having 
additional selenium binding sites; (two- to six-)membcrcd selenium macrocyclics; 1,3- 
disebnolcctones; 1 ,1-disclcnolalcs; disclenocarbamates; selenophosphoric acids and salts; 
selci ocarbonates; cyanide, isocyanidc, and cyanamide ligands; nitrosyl and nitrite ligands; a/.ide 
ligands; thiolales and sclenolates; (ihio)cyanatc ligands; diene or bicyclic or tricyclic 
hydrocarbon ligands; and carbonyK halogen, or hydroxo ligands; and combinations thereof; and 
wherein an electrostatic barrier layer of the cobalt/valence stabilizer complex is increased by the 
addr.ion of a substUucnt group on the organic valence stabiliser, the substituent group selected 
from ketones (=00), Ihiokctoncs (OS), amides (-Cf=0)-NR 2 ) f thioamides (-C[-S]-NRa). 
nitri:es orcyano groups, (-CN), isocyanides (-NC), nitroso groups (-N-0), ihionitroso groups {- 
N™S), nitro groups (-NO ; ), a/iclo groups (-N.0* cyanamide or cyanonitnsnc groups (-N-CN), 
cyanate groups (-O-CN), isocyanatc groups (-N-W)), thiocyanate groups (-S-CN), 
isotl iocyanate groups (-N-C-S), nitroaaminc groups (=N-N=-0), thionitrosaininc groups (=N- 
N-S), lutraminc groups (-N-N0 2 ). thionilramine groups (-N-NS 2 ). carbonylnilrene groups (- 
CO-N), thiocarbonylnitrene groups (-CS-N), suifenyl halidcs (-8-X), sulfoxides (=»S-0) % 
suliones (-S[<>H sulfinyl groups (-N-*S=0) t thiosulfinyl groups (*N^S^S), suifenyl 
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llnoc/analo groups (-S-S-CN), sulfcnyl cyanalo groups (-S-O-CN). sullbdiiminc groups 
(«S| s: NHh), sulfur dihaloimido groups (-NH>X 2 ). sulfur oxide dihaloimido groups (- 
N-S|-0|X 2 ), aminosuifur oxide irihalide groups (-N-S|=0|Xj), sulfonyl aside groups (- 
Sl-CfeNj), sulfonyl ihiocyanate groups <.-SK>] 3 SCN), sulibnyl cyanatc groups (-S|=OJ 2 OCN), 
sulfonyl cyanide groups <-S(=0| : CN), halosuHbnate groups (-S)-0|,OX), phosphonyl 
thiocyanate groups (-P(=0|OHSCN). phosphonyl cyanale groups (-P|-<.)JOHOCN), and 
phos jhony! cyanide groups (-P|-OjOHCN), and combinations thereof. 
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